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TITLE OF THE INVENTION 
IMAGE TRANSFER APPARATUS 
5 BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to image transfer 
apparatuses, and more particularly, to an image transfer 
10 apparatus suitable for transferring image data to a printer, 
such as a color printer having a plurality of drums. 

Description of the Related Art 

[0002] In a typical page printer such as a laser beam 
printer, a printing operation begins after print data for 

15 one page is stored in memory. 

[0003] However, if the entirety of print commands for one 
page cannot be stored in the memory due to insufficient 
capacity, the printing operation cannot be started. 
[0004] In order to solve this problem, Japanese Patent 

20 Laid-open No. 9-11554 ("HOST BASED PRINTER" in United States 

Patent No. 5,634,090) discloses a method for starting a 
printing operation when memory becomes full before the 
printing operation, and then transferring the remaining 
portion of an image while the printing operation is being 

25 performed. 
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[0005] For faster printing, the so-called four-drum color 
printers are coming into widespread use, wherein a dedicated 
drum is provided for each of the colors, i.e., cyan, magenta, 
yellow, and black, to simultaneously print the four colors. 
5 [0006] Fig, 8 illustrates the output timing of image data 

of the individual colors in a four-drum color printer. 
Since there is a certain distance between photosensitive 
drums, a plurality of colors cannot be simultaneously 
printed, and, as shown in Fig. 8, there is a certain regular 

10 difference of the output timing of the image data of the 

individual colors, i.e., cyan, magenta, yellow, and black. 
[0007] In a page printer, a printing operation cannot be 
stopped once the output of image data is started. 
Accordingly, if a certain portion of the image data is not 

15 received by the time it is output, the image data becomes 

discontinuous, resulting in poor image quality. One way to 
reduce or eliminate this problem is to transfer image data 
in the order in which it is to be output. 

[0008] In the above-described known technique, however, 
20 the order in which image data is output is not considered. 

For example, the transfer order of image data in a one-drum 
color printer is set such that the whole image data for cyan 
for the first page is transferred, followed by the image 
data for magenta for the first page. According to this 
25 transfer order, even though the head of the image data for 
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black is simultaneously output around the end of the image 
data for cyan^ it is transferred long after the end of the 
image data for cyan has been transferred. 
[0009] Image data can be transferred in the order in 
5 which an image is generated in a host computer (for example, 
when an image is generated by dividing one page into 16 
bands, the image data is transferred in the order of the 
cyan image of the first band, the magenta image of the first 
band, the yellow image of the first band, the black image of 

10 the first band, the cyan image of the second band, and so on, 
and finally, the black image of the sixteenth band) . In 
this case, even though the end of the image data for cyan is 
simultaneously output around the head of the image data for 
black, it is transferred long after the head of the image 

15 data for black. 

[0010] Thus, when image data of the entirety of one page 
cannot be stored in a printer, it cannot be suitably output 
from the printer. 

20 SUMMARY OF THE INVENTION 

[0011] An advantage of the present invention is that it 
can suitably output image data for one page having an amount 
of data exceeding the capacity of a printer memory. 
25 [0012] The present invention provides an image transfer 
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apparatus, which serves as a host computer, for 
simultaneously transferring image data for a plurality of 
color planes of an identical color page to a printer. The 
printer simultaneously forms an image having the plurality 
5 of color planes. The image transfer apparatus includes an 
order estimating unit and an image data transfer unit. The 
order estimating estimates the order in which image data 
blocks for the plurality of color planes of the identical 
color page are to be output in the printer. The image data 

10 transfer unit is for transferring the image data blocks in 
the order estimated by the order estimating means. 
[0013] With this configuration, image data can be 
transferred in the order in which it is to be output. 
Accordingly, image data for a page having an amount of data 

15 exceeding the capacity of a printer memory can be suitably 
output. Thus, even if the entirety of image data for one 
page cannot be stored in the printer memory, it can be 
suitably output from the printer. 

[0014] Other features and advantages of the present 
20 invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, in 
which like reference characters designate the same or 
similar parts throughout the figure thereof. 



25 
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[0015] Fig. 1 is a block diagram of a print system 
according to an embodiment of the present invention. 
[0016] Fig. 2 is a block diagram of a printer according 
5 to an embodiment of the present invention. 

[0017] Fig. 3 illustrates examples of printer commands 
for one page output from a printer driver according to an 
embodiment of the present invention. 

[0018] Fig. 4 illustrates examples of printer commands 
10 for one page output from a language monitor according to an 

embodiment of the present invention. 

[0019] Fig. 5 illustrates an example of the data 

structure of a data queue according to an embodiment of the 

present invention . 
15 [0020] Fig. 6 illustrates the processing performed by the 

language monitor according to an embodiment of the present 

invention . 

[0021] Fig. 7 illustrates page sending processing 
performed by the language monitor according to an embodiment 
20 of the present invention. 

[0022] Fig. 8 illustrates the transfer timing of image 
data in a four-drum color printer. 

DETAILED DESCRIPTION OF THE INVENTION 

25 
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[0023] The present invention is described below with 
reference to the accompanying drawings. 

[0024] Fig. 1 is a block diagram of a print system of 
according to an embodiment of the present invention. In Fig. 
5 1, a host computer 1, which is disposed as an image transfer 

apparatus, includes hardware, such as a central processing 
unit (CPU) , a memory, a hard disk, a flexible disk drive, a 
keyboard, a mouse, a monitor, a universal serial bus (USB) 
port, and a network interface (not shown) . 

10 [0025] An operating system 2 manages the hardware and 

software for the host computer 1. Examples of such software 
include an application 3, a printer driver 4, a language 
monitor 5, a USB port driver 6, and a network port driver 7. 
[0026] The application 3 is an application software such 

15 as a word processor for forming and printing documents 

according to an instruction by an operator. The printer 
driver 4 receives print commands issued by the application 3 
via the operating system 2 and converts them into printer 
commands that can be interpreted by the both the language 

20 monitor 5 and printers 8a and 8b. 

[0027] The language monitor 5 receives printer commands 
output from the printer driver 4, and sends them to the 
printer 8a or 8b via the USB port driver 6 or the network 
port driver 7, respectively. 

25 [0028] The USB port driver 6 sends the printer commands 
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output from the language monitor 5 to the printer 8a via a 
USB port, and if the USB port driver 6 receives the status 
from the printer 8a, it also outputs the status to the 
language monitor 5 . 
5 [0029] The network port driver 7 sends the printer 

commands, which were output from the language monitor 5, to 
the printer 8b via the network interface card 9 to a 
network, . If the network port driver 7 receives the status 
from the printer 8b, it also outputs the status to the 

10 language monitor 5. 

[0030] The printer 8a or 8b uses printer commands 
received from the USB port driver 6 or the network port 
driver 7 for printing. Since the configurations of the 
printers 8a and 8b are similar, they are hereinafter 

15 referred to as the "printer 8". 

[0031] The network interface card 9 sends printer 
commands received from the network port driver 7 through a 
dedicated high-speed interface to printer 8b. If the 
network interface card 9 receives the status from the 

20 printer 8b, it also outputs the status to the network port 
driver 7 via the network. 

[0032] Fig. 2 is a block diagram of the printer 8. In 
Fig. 2, a USB port 11 receives printer commands from the 
host computer 1. A direct memory access (DMA) controller 12 
25 stores image data received from the USB port 11 or the 
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network interface card 9 in a memory 13, and also outputs 
image data read from the memory 13 to a decoding circuit 14 
(decoding circuits 14a through 14d) . 

[0033] The memory 13 stores or outputs image data under 
5 the control of the DMA controller 12. This memory 13 is 

logically divided into four channels, each being operated as 
a first-in first-out (FIFO) memory. . 

[0034] The decoding circuits 14a through 14d decode image 
data stored in the memory 13, and output decoded image data 

10 to a printer engine 15. The four decoding circuits 14a 

through 14d have the same configuration. In this embodiment, 
the four decoding circuits 14a through 14d having the same 
configuration are formed so that image data of the 
individual channels can be simultaneously decrypted. The 

15 four decoding circuits 14a through 14d are simply referred 

to as the "decoding circuit 14" when necessary. 
[0035] The printer engine 15 is, for example, a laser 
beam printer engine that uses control circuit 16 and the 
image data output from the decoding circuit 14 to perform 

20 printing. 

[0036] In this embodiment, the printer engine 15 is 
provided with four drums so that image data of the 
individual channels can be simultaneously printed for the 
four colors, i.e., cyan, magenta, yellow, and black. That 

25 is, a plurality of color planes can be simultaneously formed. 
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[0037] The control circuit 16 is formed of, for example, 
a one-chip CPU, that controls the USB port 11, the DMA 
controller 12, the memory 13, the decoding circuit 14, the 
printer engine 15, and the network interface card 9. 
5 [0038] An option slot 17 is used for coupling the network 

interface card 9 to the printer 8. The network interface 
card 9 receives printer commands from the host computer 1. 
The network interface card 9 includes hardware, for example, 
a CPU, a random access memory (RAM) , a read only memory 
10 (ROM) , a network interface, and a printer interface (not 

shown) , and receives printer commands from the host computer 
1. 

[0039] The printing operation in the print system of this 
embodiment is as follows. Based on an operator input, 
15 application 3 generates print data as a rendering function. 

Then, when the operator provides an instruction to print the 
print data, print commands are delivered from the 
application 3 to the printer driver 4 via the operating 
system 2. 

20 [0040] The printer driver 4 converts the print data into 

image data and compresses it based on the print commands 
issued by the application 3. The compressed image data is 
then output together with a page start command 301, which 
specifies the sheet size, the length and the number of lines 

25 of bitmap data, and a page end command 366 indicating the 
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end of the page. 

[0041] The printer coimnands are then delivered to the 
language monitor 5 via the operating system 2. The language 
monitor 5 then transfers the received printer commands to 
5 the printer 8. After printer commands for one page are sent, 
the language monitor 5 sends a print start command to the 
printer 8 to instruct it to start printing. 
[0042] The communication channel from the language 
monitor 5 to the printer 8 logically consists of one command 
10 channel and four data channels. The status, which is a 

response to a status get command, indicates whether data can 
be transferred in each channel. 

[0043] As stated above, image data for the individual 
color planes (cyan, magenta, yellow, and black) received via 

15 the corresponding data channels are output to the printer 
engine 15 while being superimposed on each other. 
Accordingly, the language monitor 5 predicts the output 
timing of the image data of the image data block commands to 
the printer engine 15, and then sends the image data to the 

2 0 printer engine in the order in which the image data is to be 

output . 

[0044] The image data transferred to the printer 8 as 
described above is stored in the memory 13. When the 
printer 8 receives a print start command, it instructs the 
25 printer engine 15 to start printing. 
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[0045] The printer engine 15 feeds a sheet from a 
cassette, and when the sheet reaches a predetermined 
position, the printer engine 15 starts outputting the image 
data in the order of cyan, magenta, yellow, and black. 
5 [0046] The image data to be output to the printer engine 

15 is read from the memory 13 and is decrypted by the 
decoding circuit 14. 

[0047] Fig. 3 illustrates examples of printer commands 
for one page output from the printer driver 4 . Each command 

10 contains a command code for identifying the type of command, 
information indicating the size of the command, and other 
items of information, which vary among the commands. 
[0048] Each page starts with the page start command 301, 
which contains information required for printing. Examples 

15 of such information are the sheet size, the sheet-feeding 

cassette, the number of lines in one page, and the number of 
bytes of one line. 

[0049] After the page start command 301, a series of 
image data commands 302 through 365 follow. The printer 

20 driver 4 divides one page into a plurality of (for example, 
16) bands, and generates image data for each band. 
[0050] Accordingly, the image data commands are output, 
as shown in Fig. 3, in the order of band 1 cyan 302, band 1 
magenta 303, band 1 yellow 304, band 1 black 305, band 2 

25 cyan, and so on, and finally, band 16 black 365. 
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[0051] The image data commands 302 through 365 each 
contain plane information indicating the type of color, i.e., 
cyan, magenta, yellow, or black, and the number of lines 
contained in this command, and the compressed image data. 
5 The page end command 366 is disposed at the end of each page. 
[0052] Fig. 4 illustrates an example of printer commands 
400 for one page output from the language monitor 5. Each 
printer command contains a command code for identifying the 

A- 

type of command, information indicating the size of the 
10 command, and other items of information, which vary among 

the commands . 

[0053] The communication channel from the language 
monitor 5 to the printer 8 logically consists of one command 
channel and four data channels. Accordingly, the printer 
15 command 400 has five queues, namely, a command queue 401, a 
first data queue 402, a second data queue 403, a third data 
queue 404, and a fourth data queue 405, for storing the 
transmission data. 

[0054] The command queue 401 stores the page start 
20 command while the first data queue 402 stores cyan image 

data commands. The second data queue 403 stores magenta 
image data commands and, the third data queue 404 stores 
yellow image data commands. And, the fourth data queue 405 
stores black image data commands. In this embodiment, since 
25 the page end command 366 is not sent to the printer 8, it is 
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not stored in any command queue. 

[0055] Fig. 5 illustrates an example of the data 
structure of one data queue. In Fig. 5, a queue management 
block 501 is a data structure for managing the data queue, 
5 which includes three areas, i.e., HEAD, TAIL, and NEXTTIME. 

[0056] The HEAD area represents the address of a buffer 
management block 502 located at the head of the queue. The 
TAIL area represents the address of a buffer management 
block 502 located at the end of the queue. The NEXTTIME 
10 area is a work area in which the output timing of each image 
data command 503 to be output to the printer engine 15 is 
calculated . 

[0057] The buffer management block 502 is a data 
structure for managing the corresponding image data command 

15 503. This block includes three areas, namely, NEXT, ADDER, 

and TIME areas. The NEXT area designates the address of the 
subsequent buffer management block 502. The ADDER area 
designates the address of the image data command 503 managed 
by the buffer management block 502. The TIME area indicates 

20 the output timing of the image data command 503 managed by 

the buffer management block 502 to the printer engine 15. 
[0058] The image data command 503 has four areas, i.e., 
COMMAND, SIZE, LINES, and IMAGE areas. The COMMAND area 
indicates that this command is an image data command and the 

25 type of color. The SIZE area represents the size of the 
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image data command. The LINES area designates the number of 
lines of the image data. The IMAGE area indicates that this 
image is compressed image data. 

[0059] Fig. 6 is a flowchart illustrating an example of 
5 the processing performed by the language monitor 5. When 

the language monitor 5 is called by the operating system 2, 
a determination is made in step SI as to whether the command 

is the page start command 301. 

[0060] If the printer command is the page start command 
10 301, it is stored in the command queue 401 in step S2 . Then, 

in step S3, the queue management block 501 is initialized. 

[0061] Subsequently, in step S4, the NEXTTIME area is 

initialized. More specifically, the time period from the 

output start time of the first cyan image data to the output 
15 start time of each of the other image data is calculated in 

terms of the number of lines, and is then stored in the 

NEXTTIME area. 

[0062] In a page printer, the individual lines of image 
data are output at regular intervals (for example, in units 
20 of 500 microseconds), and thus, the above-described time 

period can be calculated in terms of the number of lines by 
dividing the time period by the line interval. The process 
then returns to step SI, and the command processing is 
continued . 

25 [0063] If it is determined in step SI that the printer 
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command is not the page start command 301, the process 
proceeds to step S5 to determine whether the printer command 
is the page end command 366. 

[0064] In step S5, if the printer command is not the page 
5 end command 366, then that printer command is an image data 
command. Then, in step S6, the buffer management block 502 
is added to the end of the data queue for managing the color 
of the image data command, and the image data command 503 is 
stored in the ADDER of the buffer management block 502. 

10 [0065] Then, in step S7, the value stored in the NEXTTIME 

area of the queue management block 501 is stored in the TIME 
of the buffer management block 502 added in step S6. 
[0066] Subsequently, in step S8, the value stored in the 
LINES of the image data command 503 is added to the NEXTTIME 

15 area of the queue management block 501. Then, the number of 
lines equivalent to the output time of the subsequent image 
data of the same color is stored in the NEXTTIME area of the 
queue management block 501. The process then returns to 
step SI, and the command processing continues, 

20 [0067] If it is found in step S5 that the printer command 

is the page end command 366, page sending processing is 
performed in step S9. It is then determined in step SIO 
whether all the commands have been processed. If the 
outcome of step SIO is no, the process returns to step SI, 

25 and the command processing continues. If all the commands 
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have been processed, the process is completed, 
[0068] Details of the page sending processing in step S9 
of Fig. 6 are given below with reference to Fig. 7. In step 
S21, a status get command is sent. 
5 [0069] Then, in step S22, the status is received. The 

received status includes information indicating whether the 
buffer of each channel has sufficient space for storing the 
predetermined maximum size of image data commands. The 
information also includes whether it is possible to send a 

10 command for the corresponding channel, and information 

indicating the page number at which the output of the image 
data has been finished. The status get command and the 
print start command can be sent regardless of the status. 
[0070] Subsequently, it is determined in step S23 whether 

15 there is a command that has not been sent in the command 

queue 401. If the outcome of step S23 is yes, the process 
proceeds to step S24 in which a determination is made as to 
whether the received status indicates that the command in 
the command queue 401 can be sent. 

20 [0071] If the result of step S24 is yes, the process 

proceeds to step S25 in which the first command in the 
command queue 401 is sent. Then, the process returns to 
step S21. The command sent in step S25 is removed from the 
command queue 401. 

25 [0072] In step S23, if there is no command in the command 
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queue 401/ or the command cannot be sent in step 34, the 
process proceeds to step S2 6. 

[0073] In step S2 6, a comparison is made among the areas 
TIME of the head buffer management blocks 502 of the four 
5 data queues 402 through 405, and the image data command 503 
having the earliest time (that is, having the smallest value 
stored in the TIME) is selected. 

[0074] In step S21 , it is determined whether the received 
status permits the image data to be transferred in the 
10 channel corresponding to the image data command 503 selected 

in step S26. 

[0075] If the result of step S27 is yes, the process 
proceeds to step S2 8 in which the selected image data 
command 503 is sent. 

15 [0076] The image data command 503 sent in step S28 and 

the buffer management block 502 managing the image data 
command 503 are removed from the queue. Then, in step S29 
it is determined whether there is any image data that has 
not been sent in any of the four data queues 402 through 405. 

20 If any image data has not been sent, the process returns to 

step S21. 

[0077] When all the image data have been sent, the 

process proceeds to step S30 to determine whether a print 
start command has been sent. If the print start command has 
25 been sent, the page sending processing is completed. If the 
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print start command has not been sent, the print start 
command is sent in step s31 to complete the page sending 
process . 

[0078] If it is found in step S27 that the received 
5 status does not permit the image data to be transferred in 

the channel corresponding to the image data command 503 
selected in step S26, the process proceeds to step S32. In 
step S32, a determination is made as to whether the print 
start command has been sent. If the outcome of step S32 is 
10 yes, the process returns to step S21. 

[0079] In step s33, if the print start command has not 
been sent, it is determined whether the output of the image 
data of the previous page of the currently sending page is 
finished . 

15 [0080] If the result of step S33 is no, then the image 

data of the previous page is stored in the memory 13 and it 
will eventually be output to the printer engine 15 to 
release the space of the memory 13. Accordingly, the 
process returns to step S21 and waits until then. 

20 [0081] If it is found in step S33 that the output of the 

image data of the previous page is finished, it means that 
there is no possibility of releasing the space in the memory 
13. Thus, the process proceeds to step S34 in which the 
print start command is sent, and the process then returns to 

25 step S21. 
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[0082] As described above, the image data commands 503 
are transferred to the printer engine 15 in the output order, 
and the print start command is sent when the output of one 
page is finished or when the memory 13 becomes full. 
5 [0083] The specific printing operation is with reference 

to Figs. 1 and 2. As shown, the host computer 1 sends a 
page start command. The printer 8 receives the page start 
command, and stores it in the memory within the control 
circuit 16. 

10 [0084] The host computer 1 then sends image data in the 

order in which it should be output to the printer 8 so long 

as it is allowed to be transferred by the printer 8. The 
printer 8 then receives the image data and stores it in the 
memory 13. 

15 [0085] When the entire image data for one page is stored 

in the memory 13, the host computer 1 sends a print start 
command. The printer 8 then receives the print start 
command, and instructs the printer engine 15 to start 
printing . 

20 [0086] The printer engine 15 feeds a sheet from a 

cassette, and when the sheet reaches a predetermined 
position corresponding to each drum, the printer engine 15 
receives the image data from the corresponding decoding 
circuits 14 so as to form an image on the sheet. 

2 5 [0087] Each decoding circuit 14 reads data from the 
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corresponding FIFO memory formed in the memory 13, and 
decodes the data. Then, the space for the image data read 
from the memory 13 is released. 

[0088] When the size of the image data for one page is 
5 large, the memory 13 becomes full before the entire image 

data is sent. Accordingly, the printer 8 informs the host 
computer 1 through the status which channel does not have a 
space for storing the predetermined maximum size of the 
image data commands 503. 

10 [0089] In this case, the host computer 1 waits until the 

output of the image data of the previous page is finished . 
Even so, however, there is no space for storing the maximum 
size of the image data commands 503, the host computer 1 
sends the print start command. Then, the printing operation 

15 is started, and when a certain amount of image data is 
output to the print engine 15, space is created in the 
memory 13. 

[0090] The printer 8 reports to the host computer 1 
through the status that a space is created in the memory 13. 
20 The host computer 1 then restarts sending the image data. 

In this manner, the image data can be transferred while the 
printing operation is being performed, 

[0091] The same applies to the case in which the printing 
operation is performed between the printer 8 and the host 
25 computer 1 via the network interface card 9, which retains 
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one queue. When a coimaand is received from the host 
computer 1, it is added to the end of the queue. If the 
received command is a print start command, it is not stored 
in the queue, but is immediately sent to the printer 8. 
5 [0092] Similarly, if the received command is a status get 

command, it is not stored in the queue, but the status 
obtained from the printer 8 is sent to the host computer 1. 
In this case, the status includes information indicating 
whether the command can be sent in each channel. This 
10 information is modified by reflecting the status of the 

network interface card 9 in the information before being 
sent . 

[0093] More specifically, if there is sufficient space to 
accommodate the predetermined maximum size of the image data 
15 commands 503 in the network interface card 9, the sending of 

the image data in all the channels is permitted. If not, 
the sending of the image data in all the channels is 
prohibited. 

[0094] The network interface card 9 also voluntarily 
2 0 sends a status get command to the printer 8 so as to obtain 

the status, and if the first command in the queue can be 
sent, the network interface card 9 sends the command to the 
printer 8. 

[0095] As noted above, a comparison is made between the 
25 areas TIME of the first buffer management blocks 502 of the 
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four data queues 4 02 through 4 05 in which the image data 
commands of the individual colors, i.e., cyan, magenta, 
yellow, and black, respectively, are stored. The image data 
command 503 having the earliest time (namely, having the 
5 smallest value stored in TIME) is then selected and 

transferred to the printer 8. Accordingly, the image data 
is transferred in the order in which it is to be output in 
the printer 8. Thus, even when the entirety of the image 
data for one page cannot be stored in the printer 8, the 

10 printing operation can be suitably performed. 

[0096] Although in the above-described embodiment the 
language monitor 5 uses the four data queues 402 through 405, 
it may use a single data queue. In this case, image data 
may be added to the data queue while being sorted in the 

15 order in which the image data commands are output. 

[0097] In the foregoing embodiment, if the output of the 
earliest image data is not permitted, the language monitor 5 
prohibits the output of another image data. Alternatively, 
if another image data is available, the output of such data 

20 may be permitted. 

[0098] Although in the above-described embodiment the 
network interface card 9 retains only one queue, it may 
retain five queues, as in the host computer 1, so that image 
data can be sent in the order in which they are received. 

25 [0099] To implement the functions of the above-described 
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embodiment, software program codes implementing these 
functions may be supplied to a computer within an apparatus 
or a system connected to various devices, and then, the 
devices may be operated according to the program stored in 
5 the computer {or a CPU or an MPU) within the system or the 

apparatus. The present invention encompasses such a 
modification. 

[0100] In this case, since the software program codes 
themselves implement the functions of the above-described 

10 embodiment, the program codes, means for supplying such 

program codes to the computer, and recording media in which 
the program codes are stored form the present invention. 
The recording media storing the program codes therein 
include, for example, flexible disks, hard disks, optical 

15 discs, magneto-optical disks, CD-ROMs, magnetic tape, non- 

volatile memory cards, and ROMs. 

[0101] The computer may execute the supplied program 
codes so as to implement the above-described functions. The 
functions may also be implemented by executing the program 
20 codes in cooperation with an operating system or another 

application running in the computer. The present invention 
also encompasses such modifications. 

[0102] The program codes supplied to the computer may be 
stored in a feature expansion board memory of the computer 
25 or a feature expansion unit memory connected to the computer. 
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and then, a CPU provided for the feature expansion board or 
the feature expansion unit may execute part of or the 
entirety of the processing based on an instruction of the 
program codes, thereby implementing the functions of the 
5 embodiment. The present invention also encompasses such a 
modification. 

[0103] As many embodiments of the present invention can 
be made, it is to be understood that the invention is not 
limited to the above-described embodiments except as defined 
10 in the appended claims. 



